Flrt2 and Flrt3 have overlapping and non-overlapping expression during craniofacial development.
Craniofacial morphogenesis is a complex multi-step process that involves numerous biological processes to coordinate the growth, proliferation, migration, and subsequent differentiation of the cranial neural crest cells. Members of the Fibronectin Leucine-Rich Transmembrane (Flrt) gene family have been previously reported to be widely expressed in the developing embryo. We mapped the expression of Flrt2 and Flrt3 at critical stages of craniofacial development and found that, during early craniofacial development, Flrt2 was highly expressed initially in the cranial neural crest cells and Flrt3 in the midbrain. Later both genes were expressed in the developing pharyngeal region. Flrt2 expression predominated in the neural crest-derived mesenchyme in the medial aspect of the developing frontonasal region in close relationships with the expression of Fgfr2, Shh, and Msx1, three genes shown previously to play critical roles in craniofacial development. Flrt2 was also present in the vomero-nasal organ, mandibular primodia, and the posterior aspects of the unfused and fused secondary palatal shelves. Flrt3, however, had a more restrictive expression, being present in the mesenchyme underlying the ectoderm of the medial nasal process and in the mandibular primordium and in regions undergoing outgrowth, in a pattern that overlapped with Bmp4 expression. Both Flrt2 and Flrt3 were later found to be present at sites of epithelial-mesenchymal interactions such as the developing tooth buds, hair follicles, and eye. Together the data suggested important roles for Flrt2 and Flrt3 in mediating events such as NCC migration, chondrogenesis and epithelial-mesenchymal interactions during craniofacial development.